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1.0 Introduction 

1.1 Foreword 

This report has been prepared to supplement the Final Design Concept 
Report (DCR) (October 2012) and Final Environmental Assessment (EA) 
(June 2012) for the Interstate 17 (I-17), Jct. SR 179 to I-40, project.  I-17 
presently constitutes a barrier to elk movement and roadway widening 
could worsen the barrier effect.  Animals need more time to cross a wider 
road, and traffic would likely be moving faster on a wider road.  Together, 
these factors increase the probability of wildlife-vehicle crashes.   

Agencies that have partnered on this study with the Arizona Department 
of Transportation (ADOT) and Federal Highway Administration (FHWA) 
include Arizona Game and Fish Department (AGFD) and the United 
States Forest Service (USFS) (Coconino National Forest (CNF)). 

The purpose of this report is to: 

1. Summarize project activities to define opportunities within the 
project limits that may warrant consideration of wildlife crossing 
improvements. 

2. Provide documentation of specific sites along I-17 identified 
through agency coordination as potential locations for wildlife 
crossings. 

3. Assess preliminary feasibility, including cost, right-of-way, and 
environmental impacts, of implementing improvements at each 
identified location. 

4. Determine which elements of the DCR and EA would need to be 
modified to accommodate wildlife crossing structures and 
consider alternative structure types at each potential crossing 
location. 

5. Provide future decision-makers with information to establish 
crossing locations and priorities for structure improvements 
designed to reduce wildlife/vehicle conflicts and promote wildlife 
connectivity across I-17.   

This report is intended to make preliminary recommendations and 
provide ADOT, FHWA, CNF, AFGD, and others technical information on 
the engineering, environmental, cost, and right-of-way impacts of 
potential wildlife crossing structures.   

The DCR and EA study area is shown in Figure 1. 

Figure 1 – Vicinity Map 



  

STANLEY CONSULTANTS, INC.            2                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

1.2 Initial Design Concept Report 

The DCR was developed to document the recommendations of a corridor 
improvement study for Interstate 17 that encompasses the northern 
portion of the interstate between the SR 179 (Sedona) Traffic Interchange 
(TI) at milepost (MP) 298.5 and the I-17/I-40 system interchange in 
Flagstaff at MP 340.0.  The corridor study recommends numerous 
upgrades to I-17, including widening the northbound (NB) and 
southbound (SB) roadways to three lanes, providing a northbound 
climbing lane between MP 299 and MP 314, reconstructing interchanges, 
and making spot improvements.   

Chapter 4 of the DCR describes the Preferred Alternative.  For the 
purpose of cost estimating, it was assumed that the wildlife crossing 
alternatives, if constructed, would be constructed with the Final Design 
Concept Report Preferred Alternative. 

Estimated costs and potential environmental and right-of-way impacts for 
wildlife crossing structures identified in this study were measured against 
the potential impacts that would already be associated with the DCR 
improvements.  They represent incremental costs and impacts over the 
DCR preferred alternative.   

Many of the environmental impacts associated with the wildlife crossings 
evaluated in this report have been adequately addressed in the EA 
prepared in concert with the DCR,  The majority of the recommended 
improvements occur within the right-of-way previously considered in 
detail for all sensitive resources within the project corridor.  However, due 
to the differences from the areas of excavation and fill considered in the 
DCR and EA to accommodate wildlife crossing improvements, the 
evaluation associated with this report also considers added potential to 
impact previously-identified cultural resources. 

2.0 Background 

2.1 Crash Data 

Both ADOT and AGFD collect wildlife collision data.  The I-17 
Preliminary Traffic Report (November 2007) contained an 
evaluation of wildlife crashes in ADOT’s records along I-17 gathered 
between March 2001 and February 2006.  This data is included in 
Appendix W1 and summarized as follows:  Approximately 79% of 
crashes with wildlife in the northbound direction did not result in 
injury to the motorist. Approximately 80% of crashes with wildlife in 
the southbound direction are No Injury type crashes. There were no 
fatalities associated with crashes with wildlife within the study 
section during the five-year evaluation period.   

Approximately 51% of the Wild Animal/Game crashes in the 
northbound direction between MP 310 and MP 324 and 62% of the 
Wild Animal/Game crashes in the southbound direction occur 
between MP 310 and MP 324.   

Seasonal data indicates that crashes with Wild Animals/Game 
generally peak in late spring/early summer 

AGFD collected wildlife crash data along I-17 from 2007 to 2008; this 
data is also contained in Appendix W1.  

Wildlife/vehicle crashes have historically increased at several locations 
along the corridor that correspond with riparian meadows and water 
sources, features that provide attractive grazing habitat for elk and other 
large ungulates.  Locations of these features include: 

 Rocky Park (MP 315.2 - MP 316.0) 

 Skeleton Park/Munds Canyon (MP 321.0 - MP 322.0) 

 Willard Springs Meadow (MP 327.8 - MP 328.6) 

 Newman Park (MP 328.8 - MP 329.5) 

 Pumphouse Wash (MP 334.0 - MP 334.8) 

Wildlife crashes are also generally more prevalent in the higher elevations 
north of the Mogollon Rim, between MP 312 and Flagstaff.   

2.2 Arizona Game and Fish Department Elk Research 

Work on a research study was initiated by AGFD in 2008 to assess elk 
movement patterns and distribution relative to I-17 to identify the location 
of high-frequency crossing zones and assess elk permeability across the 

highway corridor.  AGFD published its research findings in the report Elk 
Movements Associated With a High-Traffic Highway:  Interstate 17, Final 
Report 647, September 2011. 

AGFD uses GPS telemetry and employs scientific methodologies to 
assess movements, distribution, and measure elk permeability.  The 
AGFD research study may help verify whether the potential locations 
identified during this study are supported by real-world data and provide a 
scientific foundation for locating wildlife crossing structures.     

2.3 Meetings and Field Reviews  

Three formal multi-agency field review meetings were held in support of 
this Wildlife Accident Reduction Report.  The meetings were held on 
December 18, 2007, April 23, 2009, and June 28, 2011.  Additionally, 
three office meetings were held to discuss wildlife connectivity on April 
21, 2008, March 17, 2010, and June 1, 2011.  Minutes for all six meetings 
and the handout prepared for the April 23, 2009 field review are included 
in Appendix W4. 

The field reviews consisted of team members conducting a focused 
evaluation of the project corridor and discussing how wildlife crossing 
structures could be incorporated into the proposed highway 
improvements.  Team members identified issues, concerns, and 
opportunities at specific locations and for general wildlife connectivity 
considerations throughout the corridor.  Evaluation criteria emphasis was 
placed on: 

1. Modifying existing culvert and bridge structures to encourage 
wildlife passage under I-17. 

2. Identifying locations that could be suitable for wildlife passage 
structures over I-17. 

3. The importance of wildlife-proof fencing to direct animals to the 
crossing structures. 

In addition to collaborating on potential structure locations, AGFD 
provided the study team with guidelines for the design of wildlife 
crossings, including the following elements: 

General  

 A maximum structure spacing of 2.2 miles is recommended.  If 
structures are spaced at wider intervals, the probability of elk 
moving laterally to use a structure decreases and the likelihood of 
at-grade highway crossings increases. 

 Separation between roadways and wildlife pathways is desirable. 

 Monitoring systems should be included to evaluate performance. 
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Fencing  

 Add wildlife-proof fencing to channel wildlife to crossing 
structures. 

 Include wildlife ramps and jumps to allow trapped animals to 
escape from within the roadway side of the wildlife fencing. 

 Evaluate locations of ends of wildlife fencing so that animals don’t 
walk around the end of the fence to the road side.  

Underpasses  

 Provide an earthen-surfaced floor of the crossing structure, 
avoiding ledges and riprap where possible. 

 Site wildlife pathways above the channel to allow passage 
separate from drainage flows. 

 A wider, taller, brighter opening provides a more appealing 
crossing versus a narrow, low, dark space.   

 Sight lines for animals approaching the structure should be 
adequate to see the other side. 

 Past AGFD research indicates open-span bridges are superior to 
culverts for facilitating elk passage. 

 Fencing will be placed in the median, linking northbound and 
southbound lane underpasses. 

 Where culverts/arches are used, deeper levels of soil between the 
roadway and the top of the culvert will dampen noise when 
vehicles pass overhead. 

Overpasses  

 The structure deck should be covered with native soils and 
vegetation. 

 Sight lines for animals approaching the structure should be 
adequate to see the other side. 

 Fencing should be included on the structure and approaches. 

 Approaches should shield headlights and road noise as much as 
possible. 

Shared-Use TIs  

 Provide a landscape buffer between the roadway and wildlife 
path. 

 Human activity and idling trucks are undesirable to wildlife. 

3.0 Wildlife Crossing Structures 

3.1 Introduction 

Three types of wildlife crossing structures were considered: 

 Wildlife overcrossings – landscaped bridges designed 
exclusively for wildlife passage above I-17 

 Wildlife undercrossings – structures designed to accommodate 
wildlife passage and possibly storm water drainage under I-17 

 Shared-use TI – a low-volume traffic interchange that would be 
modified to encourage wildlife to cross I-17 on or next to the cross 
road 

Table 1 contains a list of each location and type of potential wildlife 
structure evaluated in this report.  These locations were developed based 
on crash data, AGFD’s ongoing elk research study, and migration routes.  
Terrain features were key factors in the selection of potential crossing 
locations to improve feasibility.  Most underpasses were proposed at 
large drainages; cut slopes were preferred for overpass sites. 

Wildlife crossing structures were designed for large ungulates (e.g. elk, 
deer).  Other than recommending fencing to guide wildlife to 
recommended crossing locations, specific needs for other, smaller 
animals are not addressed. 

Potential visual impacts associated with wildlife overpasses were 
evaluated with the study and a summary of potential mitigation measures 
is included in the project’s environmental assessment.  Coordination with 
CNF will be required to ensure visual mitigation measures as stated in the 
Final EA, such as irregular clearing limits, varying slope rates, and saving 
vegetation, are adequately incorporated into the design of wildlife 
crossing structures. 

 

Table 1 – Locations Evaluated for Wildlife Crossing Structures 

Crossing 
No. Location Description 

Potential Wildlife 
Crossing Structure 

Type 

1 MP 306.3 Stoneman Lake Road TI Shared-use TI 

2A MP 307.0 
Cut Slope South of  

Rattlesnake Canyon 
Overcrossing 

2B, 2C MP 307.2 Rattlesnake Canyon Undercrossing 

3 

MP 309.8 
(SB) 

Wide Median 

Overcrossing 

MP 310.2 
(NB) 

Undercrossing 

4 MP 311.7 Southbound Scenic Overlook Overcrossing 

5 MP 314.4 Rocky Park Meadow Overcrossing 

6 MP 315.6 Rocky Park TI Shared-use TI 

7 MP 317.0 Woods Canyon Bridge Undercrossing 

8 MP 319.2 Skeleton Park Undercrossing 

9 MP 320.5 Schnebly Hill Road TI Shared-use TI 

10 MP 322.0 Munds Canyon Bridge Undercrossing 

11 MP 323.4 Munds Wash Undercrossing 

12 MP 324.4 Munds Ranch Road Undercrossing 

13 MP 326.2 Willard Springs TI Shared-use TI 

14 MP 327.4 Willard Springs Meadow Overcrossing 

15 MP 328.8 Newman Park TI Shared-use TI 

16 MP 330.3 James Canyon Culvert Undercrossing 

17 MP 331.1 Kelly Canyon TI Shared-use TI 

18 MP 332.3 Kelly Canyon Culvert Undercrossing 

19 MP 333.1 South of Kachina Village Overcrossing 

20 MP 334.3 Pumphouse Wash Undercrossing 

21 MP 336.1 Old Munds Highway Undercrossing 
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3.2 Wildlife Fencing, Escape Ramps, and Gates 

Wildlife fencing describes any natural or man-made barrier to ungulates.  
Examples include tall right-of-way fencing, a wide line of large riprap, and 
steep cut sections.  Wildlife fencing is recommended to keep wildlife off 
the roadway and channeled to safer, grade-separated wildlife crossing 
structures.   

Construction on a project to install wildlife fencing along I-17 from Munds 
Canyon to Woods Canyon began in Summer 2011.  The project, H7740 
Woods Canyon Bridge to Munds Park TI (MP 316.8 – MP 322.72), is a 
transportation enhancement project that also includes bridge rail 
upgrades at Fox Ranch TI.  Post-construction AGFD observation of the 
wildlife fencing will help determine its effectiveness and will be used to 
validate or recommend changes to future wildlife fencing installations. 

This project recommends retaining the new (Summer 2011) fencing from 
MP 316.8 to MP 322.72 and extending it south to Stoneman Lake TI 
(MP 306.3) and north to Lake Mary Road TI (MP 339.7).  It is assumed 
for this report that the wildlife fencing between MP 316.8 and 322.7 is 
effective and additional installation throughout the corridor would be 
appropriate.   

The cost estimate for this project includes eight-foot-high wire mesh 
wildlife fence along both sides of the ADOT right-of-way from the 
Stoneman Lake TI (MP 306.3) to Woods Canyon (MP 316.8) and from 
Munds Canyon (MP 322.7) to Lake Mary Road TI (MP 339.7). 

Since animals may become trapped on the roadway side of the fence, 
intermittent escape ramps or jumpouts should be provided.  Periodic 
gates are desirable for fence maintenance but should not be used for 
forest access.  The cost estimate includes escape ramps at 0.5-mile 
intervals plus four at each wildlife crossing and gates at one-mile 
intervals.   

According to CNF, the highway currently serves as a seasonal boundary 
for livestock grazing and that if a wildlife crossing is installed it would 
connect separate grazing areas.  During the short (typically 30-45 days) 
periods when livestock are present, a fence across the wildlife crossing 
would be required to contain cattle.   

The cost for each segment of wildlife fencing, including escape 
measures, was assigned to each wildlife crossing structure cost estimate 
based on a prorated length from the midpoint to the previous and 
following structures.  Estimated costs are detailed in the evaluation matrix 
in Section 3.6 and in Appendix W3. 

 

3.3 Wildlife Undercrossing Structures 

3.3.1 Introduction 

The following potential wildlife undercrossing structures have been 
evaluated with the study: 

 Rattlesnake Canyon (SB MP 307.1 and NB MP 307.4) 

 Rattlesnake Canyon (SB MP 307.2 and NB MP 307.4) 

 Wide Median (NB) (MP 310.2) 

 Woods Canyon Bridge (MP 317.0) 

 Skeleton Park (MP 319.2) 

 Munds Canyon Bridge (MP 322.0) 

 Munds Wash (MP 323.4) 

 Munds Ranch Road (MP 324.4) 

 James Canyon (MP 330.3) 

 Kelly Canyon (MP 332.3) 

 Old Munds Highway (MP 336.1) 

All locations except Old Munds Highway coincide with a drainage course 
and may need to be designed to properly convey storm flows in addition 
to wildlife passage.  These underpasses could be dual-use wildlife/ 
drainage structures that serve the needs of both wildlife and stormwater 
management.  The last location, Old Munds Highway, is a vehicle grade 
separation.   

In both cases, combining the functional needs of wildlife connectivity with 
either stormwater management or vehicle transportation would be more 
cost effective than constructing separate structures for individual uses. 

3.3.2 Rattlesnake Canyon (MP 307.1 –  MP 307.4) 

I-17 crosses above Rattlesnake Canyon on embankment approximately 
100 feet above the drainage channel.  Drainage is conveyed under each 
roadway through twin 12-foot diameter pipe culverts at southbound 
MP 307.1 and northbound MP 307.3.   

Upstream of the drainage structures at southbound MP 307.2 and 
northbound MP 307.4, and higher in the roadway embankment, are 
10x10-foot box culverts, one under each roadway, that serve as part of a 
“sheep driveway.” 

 

Photo 1.  Rattlesnake Canyon, facing west from upstream of I-17.   

The DCR recommends adding two additional lanes to the northbound 
roadway and one additional lane to the southbound roadway in this 
segment of I-17. Widening would be accomplished by adding 
embankment to each roadway and lengthening both the 12-foot diameter 
pipes and 10x10-foot box culverts.   

 

Photos 2 and 3.  Rattlesnake Canyon, twin 12-foot pipes (left) and 10x10-

foot box culverts (right) are unsuitable for elk use due to their confined 

opening size and length.  To facilitate a wildlife crossing structure at this 

location, a larger cross-sectional opening is recommended. 
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Two alternatives were developed for a wildlife undercrossing at this 
location.   

Concrete Arch Alternative (SB MP 307.1 and NB MP 307.4) 

One alternative is to construct two concrete arch structures, one under 
each roadway, at southbound MP 307.1 and northbound MP 307.4.  The 
structures would be placed above the drainage pipes, higher in the 
embankment.  The structures would provide a wildlife crossing 48 feet 
wide and 12 feet tall.  The length of the northbound structure would be 
205 feet and the length of the southbound structure would be 180 feet. 

The estimated cost for the concrete arch wildlife undercrossing structure 
alternative at this location, including associated fencing, is $10,500,000.  

Single-Span Bridge Alternative (SB MP 307.2 and NB MP 307.4) 

The second alternative for a wildlife crossing structure is to remove the 
10x10-foot box culverts and replace them with single-span roadway 
bridges for wildlife and livestock passage.  Embankment under the new 
bridges would be removed to provide an opening for wildlife and livestock 
passage 25 feet wide with 2:1 (slope rate of 2 horizontal to 1 vertical) 
abutment foreslopes and 15 feet of vertical clearance.  The crossing 
would not be designed for drainage; storm flows would be 
accommodated through extended 12-foot diameter pipes. 

This location may impact a nearby archaeological site.  There would be 
no visual impacts. 

The estimated cost for two single-span bridges, one at southbound MP 
307.2 and one at northbound MP 307.4, including fencing and escape 
measures assigned to this area is approximately $6,400,000. 

Based on the preliminary concepts and evaluation, the single-span bridge 
alternative is recommended.  The concrete arch alternative was not 
recommended for the following reasons: 

 The concrete arch culvert dimensions may result in an undesirable 
“tunnel-like” cross-sectional opening less conducive for wildlife 
passage than the sloped end spans, open median, and shorter length 
of the single-span bridge alternative. 

 The concrete arch alternative has a higher estimated construction 
cost. 

3.3.3 Wide Median (NB) (MP 310.2) 

This location would construct two wildlife crossing structures. This section 
describes a proposed wildlife undercrossing at northbound MP 310.2. 
Section 3.4.3 describes a proposed wildlife overcrossing at southbound 
MP 309.8.  Together, the two structures, along with fencing connecting 
them through the wide median, could provide connectivity across I-17.   

The proposed wildlife undercrossing structure at northbound MP 310.2 is 
a single-span bridge that would replace a shallow embankment and small 
(24-inch) pipe culvert.   

The area under the bridge would be excavated to create a wildlife path 40 
feet wide with 2:1 abutment foreslopes and 12 feet of vertical clearance.   

 

Photo 4.  Wide median area near MP 310, looking southwest 

The proposed crossing would require reshaping of the terrain around the 
east approach to provide 12 feet of vertical clearance and improve the 
line of sight through the structure.  The west approach would blend in with 
the adjacent terrain. 

The estimated cost for this wildlife crossing structure, including the 
complementary structure at southbound MP 309.8 and associated 
fencing, is $6,800,000. 

3.3.4 Woods Canyon Bridges (MP 317.0) 

The existing Woods Canyon bridges have adequate dimensions to 
provide opportunities for wildlife to cross under I-17.   

 

Photo 5.  Looking west, Woods Canyon’s steep slopes appear in the top half 

of the photo, and the flat meadow east of I-17 is visible in the bottom half.   

 

Photo 6.  Woods Canyon bridges, looking west.    The structures each have 

three spans with center spans over 60 feet long, 1.5:1 abutment foreslopes, 

and approximately 20 feet of vertical clearance.  There are stabilized riprap 

foreslopes in front of each abutment.  Large boulders are scattered 

throughout the area under and downstream of the structures. 

The DCR recommends replacement of the northbound bridge and 
widening of the southbound bridge.  Both bridges would be designed for 
roadways 60 feet wide.  This configuration would leave the cross-
sectional opening under the structures virtually unchanged, but length 
would be added to the crossing path under each roadway bridge. 

While a wildlife path above the low-flow channel may be desirable to 
facilitate wildlife passage during storm events, improvements beyond 
those proposed in the DCR are not recommended.  

The estimated cost for the wildlife undercrossing elements, including 
associated fencing, is $500,000. 

NB MP 310.2 

SB MP 309.8 
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3.3.5 Skeleton Park (MP 319.2) 

Skeleton Park is one of several locations with a water/meadow feature 
associated with elk activity and a high wildlife-vehicle crash rate.  The 
existing 8x7-foot box culvert at MP 319.2 was identified as a high priority 
for retrofit into a wildlife crossing structure.   

The culvert is perpendicular to I-17 and 170 feet long.  To alleviate 
potential overtopping of the roadway by storm flows, the DCR 
recommends that a 78-inch diameter pipe culvert be added at this 
location. 

Two alternatives for a wildlife crossing structure were developed at this 
location.  Both would remove the box culvert and replace it with a larger 
undercrossing structure. 

 

Photo 7.  8x7-foot box culvert at Skeleton Park, looking west 

To provide vertical clearance for wildlife, the mainline roadway profile will 
need to be raised between five feet and eight feet.  A natural, earthen 
floor is desirable for wildlife passages.  Each side of the opening should 
blend in to the adjacent terrain as much as possible.   

Concrete Arch Alternative 

One option is a concrete arch structure.  The concrete arch alternative 
would provide a width of 48 feet and height of 12 feet.  The length would 
be 210 feet – enough for the northbound and southbound roadways (60 
feet each), median (52 feet), roadway barriers, and side slopes.  It is 
practical to offset the roadway barriers from the edge of the culvert to 
avoid the need to consider vehicle impact loading with the headwall 
design.   

An opening in the top of the culvert could be included.  Coupled with a 
vehicle-proof grate flush with the median, the opening would allow natural 
light to illuminate the crossing path.   

I-17 would need to be raised approximately eight feet to clear the arch 
structure.  This would require a gradual profile change that would extend 
approximately one-quarter mile from each end of the structure. An 
estimated 100,000 cubic yards of embankment material would need to be 
imported. 

The estimated cost for this wildlife undercrossing structure, including 
associated fencing, is $4,900,000.  

Single-Span Bridge Alternative 

Another structural option is single-span concrete bridges.  The single-
span concrete bridge alternative proposes 100-foot long structures that 
would provide a wildlife path 40 feet wide with 2:1 abutment foreslopes 
and 12 feet of vertical clearance. 

An open median is more desirable for wildlife connectivity but requires 
roadway barrier to shield the median opening between the northbound 
and southbound structures.  Approximately 500 feet of additional 
guardrail is required at the approach to each bridge. 

I-17 would need to be raised approximately 10 feet to provide 12 feet of 
vertical clearance.  This would require a gradual profile change that would 
extend approximately one-quarter mile from each end of the structure. An 
estimated 125,000 cubic yards of embankment material would need to be 
imported. 

The structure would not impact visual quality or cultural sites. 

The estimated cost for this wildlife undercrossing structure, including 
associated fencing, is $4,400,000. 

Based on the preliminary concepts and evaluation, the single-span bridge 
alternative is recommended.  The concrete arch alternative was not 
recommended for the following reasons: 

 The concrete arch culvert dimensions may result in an undesirable 
“tunnel-like” cross-sectional opening less conducive for wildlife 
passage than the sloped end spans, open median, and shorter length 
of the single-span bridge alternative. 

 The concrete arch alternative has a higher estimated construction 
cost. 

3.3.6 Munds Canyon Bridge (MP 322.0) 

The existing Munds Canyon crossing is a structure that functions well as 
a wildlife crossing.  The bridge spans are open, the substrate consists of 

natural terrain, and visibility along the crossing path is adequate for 
wildlife.   

As previously mentioned, ADOT is currently constructing a project to 
install wildlife fencing from Woods Canyon to Munds Canyon.  The 
fencing is intended to guide animals to use this and other specified 
locations to cross I-17.   

 

Photo 8.  Munds Canyon bridges, looking west 

The DCR recommends widening the existing Munds Canyon structures 
to accommodate a third mainline lane in each direction.  Temporary fill 
material would be placed in Munds Wash to support cast-in-place bridge 
construction.  Since the temporary material would be removed after 
construction, Section 404 impacts are anticipated to be minimal.   

This location would not impact visual quality or cultural sites.   

Fencing to the north would help ensure this location operates as a 
successful wildlife passage structure and is estimated to cost $500,000. 

3.3.7 Munds Wash (MP 323.4) 

Munds Wash crosses under I-17 through dual 10x10-foot box culverts 
approximately 0.5 mile north of the Munds Park TI.  The area around this 
culvert is one of several locations identified as a water/ meadow feature 
associated with elk activity.  The proximity of the Munds Park TI at MP 
322.7 detracts from the suitability of this location since the interchange is 
associated with development, trucks, and other noise that could make the 
area less desirable for elk.   

The culvert has a 30-degree skew and length of 210 feet.  The DCR 
proposes lengthening the culvert to 255 feet.  A supplemental box culvert 
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would be constructed adjacent to the existing box culvert per the DCR.  
The additional culvert would be 3-10x8, resulting in an overall layout that 
includes five box culvert cells. 

To provide a wildlife crossing structure at this location, the existing dual 
box culvert would remain and a new concrete arch structure would be 
constructed parallel to the existing structure.  The cross-sectional opening 
of the new structure would provide supplemental drainage capacity and 
wildlife passage.  This alternative proposes a concrete arch structure with 
a span of 48 feet and height of 12 feet.  The length of the culvert would be 
255 feet. 

 

Photo 9.  Munds Wash 2-10x10-foot box culvert, looking west.  Visible 

through the culvert is a steep cut slope, a potential line-of-sight restriction at 

this location. 

I-17 would need to be raised by approximately five feet to accommodate 
the taller structure.  This would require a gradual profile change that 
would extend approximately one-quarter mile from each end of the 
structure.  Embankment material would need to be imported. 

The estimated cost for this wildlife undercrossing structure would be 
$4,600,000.  Fencing was not assigned to this location since the wildlife 
crossing is not recommended – fencing in this area is assigned to nearby 
recommended structures. 

Based on this preliminary concept and evaluation, this location is not 
recommended as a wildlife passage structure for the following reasons: 

 Lower likelihood elk will use the adjacent area if development near 
Munds Park TI expands. 

 Lower likelihood of elk usage due to long crossing length. 

 Potential 4(f) concerns from adjacent historic property. 

 Nearby potential wildlife crossing structures at MP 322.0 and MP 
324.4 are recommended. 

3.3.8 Munds Ranch Road (MP 324.4) 

Munds Ranch Road is an unpaved, very low-volume forest service road.  
It crosses under I-17 through a box culvert that is 15 feet high, 15 feet 
wide, and 175 feet long. 

The DCR recommends this structure be removed and replaced with a 
single-span slab bridge and vertical abutments for both northbound and 
southbound roadways.  A cross-sectional area 22 feet wide and 14.5 feet 
tall would be provided for Munds Ranch Road and drainage flows.   

The proposed alternative for a wildlife crossing at this location is a 
combined crossing for both vehicles and wildlife.  The dimensions as 
proposed in the DCR would be used.  Fencing would be included to 
guide wildlife to cross at this location.  If practical, an earthen roadway 
surface through the crossing could be provided for wildlife.   

A 50-foot wide open median between the northbound and southbound 
bridges would allow natural light in, although it would expose wildlife to 
more undesirable vehicle noise than an enclosed structure.   

 
Photo 10.  Munds Ranch Road 15x15-foot box culvert, looking west 

These modifications would not impact visual quality or cultural sites. 

New right-of-way is not required for this alternative.  The estimated cost 
for the wildlife crossing elements is $1,700,000.  The cost is related to 
fencing and escape elements as there is no change to the DCR structure 
cost. 

3.3.9 James Canyon Culvert (MP 330.3) 

I-17 crosses James Canyon at a 20-degree skew on 50 feet of 
embankment fill.  Drainage flows are conveyed through a twin 10x8-foot 
box culvert 240 feet long.   

The DCR recommends adding one lane in each direction and raising the 
grade of I-17 approximately eight feet at the James Canyon sag vertical 

curve to improve headlight sight distance.  With the roadway elevated 
and widened to the outside, the culvert would be extended on both sides 
and potentially reinforced to support a taller and wider highway 
embankment.   

The proposed alternative for a wildlife crossing structure at this location is 
to add separate single-span bridges for each direction of I-17 and 
excavate the area underneath the bridges to create a wildlife path 40 feet 
wide and 14 feet of vertical clearance with 2:1 abutment foreslopes.  With 
I-17 raised eight feet, there would be sufficient vertical clearance to fit the 
wildlife crossing path completely above the level of the existing box 
culvert.  This concept would retain the existing box culvert and use it to 
convey drainage, thereby separating the wildlife path from storm flows.  

 

Photo 11.  James Canyon, looking west 

Positioning the wildlife crossing structures above the box culvert 
eliminates the potential need to reinforce the existing box culvert for 
additional embankment loading and lessens the need to extend the box 
culvert to support a wider roadway embankment. 

The approach to each end of the crossing should have a clear line of 
sight through the crossing.  In addition to ensuring adequate riprap or 
bank protection for storm flows, the grading on each side would need to 
provide a suitable wildlife approach with desirable slopes 5:1 or flatter.  
The need for new right-of-way is not anticipated for this alternative.   

These modifications would not impact visual quality or cultural sites. 

The estimated cost for this wildlife crossing structure alternative and 
associated fencing is $4,600,000.   
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3.3.10 Kelly Canyon Culvert (MP 332.3) 

I-17 crosses Kelly Canyon with no skew on 30 feet of embankment fill.  
Drainage flows are conveyed through an 84-inch diameter pipe culvert 
that is 266 feet long.  This location was identified as a potential candidate 
for retrofit into a wildlife/drainage structure to provide continuity along the 
canyon.  Another potential wildlife crossing is located 0.8 mile to the 
north. 

Large debris above the culvert inlet suggest the need for additional 
drainage capacity.  This was confirmed by the DCR recommendation to 
add a parallel, slightly smaller 78-inch diameter pipe culvert to improve 
drainage capacity. 

 

Photo 12.  Kelly Canyon 84-inch diameter pipe culvert, looking west 

The proposed wildlife crossing at this location would remove the pipe 
culvert and add a single-span bridge for I-17 in each direction.  Structures 
that are 120 feet long with 2:1 side slopes are proposed to provide an 
open undercrossing with space for both drainage and wildlife.  The 
alternative includes a 10-foot wide elk pathway 5 feet above the drainage 
channel, within the 2:1 abutment foreslope.  Fifteen feet of vertical 
clearance would be provided above the elk pathway.   

Large boulders at each approach present a barrier to elk.  Similar to the 
wildlife crossing structure proposed at James Canyon, a traversable 
approach with a clear line of sight would be included at each end. 

Construction of this alternative would likely require that both directions of 
I-17 traffic be diverted to one roadway while the other is removed, the 
material underneath is excavated, and the new structure is constructed.   

Construction of bridges at this location would require more time than 
would be needed for the DCR-recommended improvements.  The longer 
duration is undesirable at this location specifically due to the numerous 
horizontal curves and relatively steep vertical grades that could 
complicate median crossover design. 

The structure would not impact visual quality or cultural sites. 

The need for new right-of-way is not anticipated.  The estimated cost for a 
wildlife crossing structure at this location is $5,400,000. 

Based on the preliminary concept and evaluation, this location is not 
recommended as a wildlife passage structure for the following reasons: 

 Incrementally longer structures are required at this location to span 
canyon than other undercrossing alternatives. 

 High design and operational complexity at this site due to geometrics 
of mainline. 

 Potential wildlife crossing structures nearby at MP 330.3 and MP 
333.3 are recommended. 

 

Photo 13.  Boulders upstream of Kelly Canyon 84” diameter pipe culvert, 

looking east 

3.3.11  Pumphouse Wash (MP 334.3) 

Pumphouse Wash is conveyed under I-17 via a 200-foot-long triple 
10x12-foot box culvert. 

 

Photo 14.  Pumphouse Wash 3-10x12-foot box culvert 

This location was identified as a potential wildlife crossing opportunity to 
connect the large meadows on both sides of I-17 that offer suitable 
habitat for elk.   

The DCR recommends improvements to drainage capacity by the 
addition of a supplemental triple 10x10-foot box culvert at this location.   

Although the location currently is suitable for wildlife, the close proximity 
of the Kachina Village TI (1000 feet south) and presence of private land 
increases the likelihood of ongoing human development that would 
decrease the future suitability of the area for elk. 

Vertical clearance needs, including potentially raising I-17, would need to 
be evaluated.  Because there is little existing vertical separation between 
the box culvert and top of pavement, I-17 may need to be elevated ten 
feet or more to provide structural thickness and vertical clearance which 
may impact the northern Kachina Village interchange ramps. 

While the need to upsize the existing drainage structure presents a good 
opportunity to design for wildlife connectivity, this location was eliminated 
from consideration as a wildlife crossing structure because of adjacent 
development. 
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3.3.12 Old Munds Highway (MP 336.1) 

Old Munds Highway is an unpaved Coconino County urban collector road 
that crosses under I-17 through a box culvert 15 feet high, 15 feet wide 
and 178 feet long.  The existing northbound and southbound roadways 
cross several feet above the top of the box culvert.  There is no median 
opening.   

This location is the northernmost potential wildlife crossing structure 
evaluated and was selected to provide a crossing between Kachina 
Village and Flagstaff.   

The DCR recommends removal of the existing structure and replacement 
with a single-span slab bridge in each direction spanning 30 feet with 
vertical abutments.  Vertical abutments are recommended to minimize 
the span length, allowing the use of a slab bridge.  A slab bridge is 
desirable since it is thin enough to provide 14.5 feet of vertical clearance 
while avoiding the need to raise I-17 or lower Old Munds Highway. 

The proposed alternative for a wildlife crossing structure at this location is 
to design Old Munds Highway for both vehicles and wildlife at the 
crossing under I-17.  The structure dimensions proposed in the DCR 
would be used – 30 feet wide by 14.5 feet.  Fencing would be included to 
direct wildlife to cross at this location.  If practical, an earthen path through 
the crossing would be desirable to wildlife.   

A 50-foot wide uncovered median between the northbound and 
southbound bridges would allow natural light in but also would allow more 
exposure of wildlife to undesirable vehicle noise than an enclosed 
structure.  The median opening will require wildlife fencing to connect the 
structures. 

Sight distance to the east approach is somewhat restricted by the existing 
hillside.  Slope flattening could improve sight distance but would require 
new right-of-way and therefore is not recommended with this project.   

The modifications would not impact visual quality. 

The proposed concept would not require new right-of-way and has an 
estimated cost of $2,100,000.  The cost is limited to fencing and escape 
elements since there is no change to the recommended DCR concept 
with this alternative. 

 

3.4 Wildlife Overcrossing Structures 

3.4.1 General Features 

Wildlife overcrossing structures would consist of landscaped bridges built 
exclusively for wildlife to cross over I-17.  The bridges should have an 
earthen cover imported from a nearby source and be capable of 
supporting local vegetation as a means of blending the approaches into 
the surrounding terrain and providing a natural-looking appearance. 

The following potential wildlife overcrossing structures have been 
evaluated with the study: 

 South of Rattlesnake Canyon (MP 307.0) 

 Wide Median (SB) (MP 310.2) 

 Southbound Scenic Overlook (MP 311.7) 

 Rocky Park Meadow (MP 314.2) 

 Willard Springs Meadow (MP 327.4) 

 South of Kachina Village (MP 333.3) 

New structures above I-17 could restrict over-height loads.  The following 
alternatives provide 16.5 feet of vertical clearance over I-17.  A buffer to 
provide clearance in excess of 16.5 feet should be considered since there 
is no alternate route for an oversized vehicle to bypass the structure as 
there is with interchanges.   

3.4.2 South of Rattlesnake Canyon (MP 307.0) 

This potential overcrossing site was identified as an alternative to the two 
undercrossing alternatives at nearby Rattlesnake Canyon (MP 307.1-MP 
307.4).  The principal advantage of this concept versus the undercrossing 
alternatives is that construction could be substantially less disruptive to 
traffic with a short-term closure required to construct over the existing 
roadway versus a long-term closure required to construct under the 
existing roadway. 

The proposed alternative for a wildlife crossing structure is a pair of 
single-span bridges, one above each direction of I-17, at approximately 
MP 307.0.  The bridges would span 110 feet (northbound) and 100 feet 
(southbound).  The structures would be positioned directly opposite each 
other to optimize the line of sight across both structures.   

At this location, the northbound and southbound roadways are cut 10 feet 
to 25 feet below grade.  To provide clearance above the roadway, this 
alternative would require embankment to be placed 15 feet high or more 
on both sides to blend the overpass structures into the surrounding 
terrain.  A maximum slope rate of 5:1 would be used to provide a 

desirable line of sight, minimize erosion, and blend with the existing 
terrain.  This grading would be contained in ADOT right-of-way. 

The slope design, structural aesthetics, and fencing layout would all 
consider potential visual impacts with the intent of minimizing the contrast 
between the structure and its surroundings. 

Structures and fill areas would be visible in both northbound and 
southbound directions, disrupting distant views.  The northbound 
structure would be more prominent.  The improvements would not impact 
cultural sites. 

The estimated cost for this overpass structure, including associated 
fencing, is $7,100,000. 

Based on this preliminary concept and evaluation, this location is not 
recommended as a wildlife passage for the following reasons: 

 Two structures would be required, increasing visual impact and cost. 

 Tall embankments would be required at the approaches to the 
northbound structure. 

 This area experienced a low vehicle/wildlife crash rate. 

3.4.3 Wide Median (SB) (MP 309.8) 

This section describes a proposed wildlife overpass southbound at MP 
309.8. This potential overpass, along with a proposed wildlife 
undercrossing northbound at MP 310.2 and fencing connecting the 
structures, could provide connectivity across I-17.  The proposed 
northbound undercrossing is described in Section 3.3.3. 

This location was identified as a good opportunity for a wildlife 
overcrossing structure since the mainline is in a cut section and an 
overpass could be positioned to connect the terrain on each side with 
minimal disturbance.   

The proposed alternative at this location is a single-span bridge above 
the southbound roadway in the cut section near MP 309.8.  The bridge 
would span 100 feet with vertical abutments.  The bridge would provide a 
wildlife path 75 feet wide.  The grading at each approach would blend in 
with the surrounding terrain within ADOT right-of-way, although a 
substantial amount of right-of-way is necessary to provide a wide fenced 
path through the median. 

The structure would impact visual quality.  The structure would be visible 
for only a short duration in the southbound direction, but may be more 
visible in the northbound direction.   

The estimated cost for this overpass structure, including the 
complementary underpass at northbound MP 309.8 and associated 
fencing, is $6,800,000. 
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3.4.4 Southbound Scenic Overlook (MP 311.7) 

A wildlife overpass was evaluated at this location due to the presence of a 
high cut slope on the east side, minimal median width, and a benched 
area to the west.  The high cut slope would reduce earthwork 
requirements and the minimal median width would result in a shorter 
structure length. 

 

Photo 15.  Cut slope near MP 311.7, looking east.  Cedar Tank Canyon is a 

prominent feature in this area with several hundred feet of relief.  The 

roadway follows the side of the canyon slope with reversing curvature and a 

narrow median.  A concrete barrier separates the northbound and 

southbound roadways.  Rock cuts exceeding 100 feet in height are present 

along the northbound lanes, and drop-offs exceed 200 feet measured to the 

base of the canyon from the southbound lanes.  Guardrail is present along 

the outside of the southbound lanes. 

The DCR recommends shifting the mainline approximately 400 feet to the 
east in this area for geometric improvements.  The realigned mainline 
would consist of four northbound lanes and three southbound lanes with 
a narrow median and concrete barrier.  A cut slope on the east side 
would be similar to the existing cut slope and could connect to a wildlife 
overcrossing structure. 

The proposed alternative for a wildlife crossing structure concept is a two-
span bridge over I-17 with a total length of 240 feet and width of 75 feet.  
The two-span bridge would use a center pier in the median and 
accommodate 2:1 abutment foreslopes. 

The east approach would blend with the adjacent cut slope with minimal 
earthwork.  Embankment placed 25 feet high or more would be required 
to gradually raise the level of the west approach to the overcrossing 
structure.  To provide sight lines for wildlife, and to be consistent with the 
adjacent terrain, the embankment would extend from the structure for 
several hundred feet to the southwest at a maximum 5:1 slope rate. 

This location would be visible from both northbound and southbound 
lanes and disrupt distant views. There would be no impact to cultural 
sites. 

The estimated cost for this wildlife overcrossing structure, including 
associated fencing, is $5,700,000.  Although the DCR improvements 
require new right-of-way, this wildlife crossing structure alternative does 
require additional new right-of-way. 

3.4.5 Rocky Park Meadow (MP 314.4) 

Rocky Park is one of several locations with a water/meadow feature 
associated with elk activity.  Crash data indicates that this location has 
experienced a moderately high rate of wildlife-vehicle collisions.   

 

Photo 16.  Rocky Park Meadow left of I-17, looking southbound.   

I-17 closely follows the existing terrain near Rocky Park.  The area was 
evaluated for a wildlife overcrossing structure since there are no large 
drainages that provide good opportunities for wildlife undercrossing 
structures.   

The proposed alternative for a wildlife crossing structure at this location is 
a wildlife overpass at MP 314.4.  A two-span bridge with tall vertical 
abutments would be 270 feet long to span both roadways and a wide 
median.   

Embankment approximately 10-15 feet high on both sides of the structure 
would be required to blend the bridge into the surrounding terrain.  These 

slope rates would be designed using a 5:1 maximum slope to provide 
reasonable sight distance and minimize erosion. 

This location would be visible from both northbound and southbound 
lanes and disrupt distant views. There would be no impact to cultural 
sites. 

Approximately 0.5 acres of new right-of-way would be required for the fill 
slope on the west side.  The estimated cost for this wildlife overcrossing 
structure and associated fencing is $6,500,000. 

3.4.6 Willard Springs Meadow (MP 327.4) 

From MP 325 to MP 330 and beyond, I-17 runs generally along the 
bottom of a hill that ascends steadily to the west.  The west side is flatter 
and Willard Springs meadow is a prominent open area between MP 
327.8 and MP 328.6.  This meadow is associated with elk activity.   

The cut section south of the meadow at MP 327.4 was identified as a 
candidate location for a wildlife overpass.  An overpass close to the 
meadow was proposed because there are no large drainages around the 
meadow to couple with a wildlife underpass.  An overpass is also 
advantageous because it would provide better sight lines than a wildlife 
underpass.   

The proposed wildlife structure is a 75-foot wide two-span overpass 
bridge with several feet of earthen fill on the deck.  Slopes on each side 
would gradually transition into the surrounding terrain.  The west 
approach would be elevated 10 feet or more, and a 5:1 maximum slope 
rate would be used to provide a reasonable line of sight. 

The structure would be 265 feet long with 2:1 abutment foreslopes.  With 
a center pier, the structure could be designed using AASHTO girders 
which allow for fast construction with minimal traffic delay. 

As with all overpass concepts in this study, this structure would need to 
be designed to support several feet of earthen cover and would require 
tall fencing up to and across the structure.  The new structure could 
present a restriction to oversized loads on I-17 below. 

At this location fill slopes would blend into adjacent forested terrain; 
however, this location would disrupt northbound views of the San 
Francisco Peaks. There would be no impact to cultural sites. 

Terrain modifications to the east would extend outside of ADOT right-of-
way into CNF lands.  Approximately 0.2 acres of new right-of-way is 
required with this alternative.  The estimated cost for this wildlife 
overcrossing structure is $5,500,000. 
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3.4.7 South of Kachina Village (MP 333.1) 

This structure is the only overpass identified in the northernmost 12 miles 
of the project limits and represents a potential crossing between Kelly 
Canyon and Kachina Village.  This segment of I-17 is depressed with 
steep cut slopes up to 30 feet high.  An overpass structure within this 
area is proposed since it would have a good line of sight for animals and 
minimal grading requirements to blend in each approach.   

This location would be visible from both northbound and southbound 
lanes and disrupt distant views, but only briefly. There would be no impact 
to cultural sites. 

The proposed wildlife structure is a 75-foot wide overpass bridge at MP 
333.1.  A two-span girder bridge with 2:1 abutment foreslopes would be 
280 feet long and would provide at least 16.5 feet of vertical clearance for 
I-17.  No new right-of-way would be required with this concept.  The 
estimated cost for this wildlife overcrossing structure is $6,500,000.  
Because of its proximity to the potential wildlife crossing at Kelly Canyon 
(MP 332.3), only one of the two crossings is recommended; this location 
was preferred by the study team. 

  

3.5 Shared-Use Traffic Interchanges 

3.5.1 Introduction 

Combining wildlife crossing needs with low-volume interchanges was 
conceived as a practical means to improve wildlife connectivity with an 
incremental cost increase over traditional transportation infrastructure.  A 
shared-use wildlife/traffic interchange would be an interchange designed 
for wildlife and vehicles to occupy the same or adjacent paths across I-17.   

The following locations were evaluated as potential shared-use wildlife/ 
traffic crossings: 

 Stoneman Lake TI (MP 306.3) 

 Rocky Park TI (MP 315.6) 

 Schnebly Hill Road TI (MP 320.5) 

 Willard Springs TI (MP 326.2) 

 Newman Park TI (MP 328.8) 

 Kelly Canyon TI (MP 331.1) 

The projected traffic volumes of these cross roads vary from 40 cars/day 
to 330 cars/day in a 2035 design year.   

Dual-use underpass concepts include a “wildlife lane” or separate path 
outside of the paved roadway with a dirt surface that would be more 
attractive to large ungulates than the paved roadway surface.  Wildlife 

fencing would channel animals to the wildlife lane.  At interchanges, this 
fencing would need to tie into cattle guards on the ramps.  A schematic 
layout of this configuration is shown on Figure 2. 

Figure 2 – Wildlife Lane 

 

Double cattle guards – back to back for a longer crossing path – would 
help prevent elk movement along the ramps.  However, double cattle 
guards can become ineffective during inclement weather if they become 
covered with ice, and they can cause other problems at the interface with 
roadway pavement (e.g. warped pavement that causes a bumpy ride).  
Electrified mats may be a solution, but their application would require 
further evaluation. 

Double cattle guards at each ramp are included in the cost estimate of all 
shared-use interchange concepts as placeholder items.  However, 
double cattle guards are unacceptable to Flagstaff District because of the 
difficulties associated with maintenance; other options/ technological 
solutions should be explored during final design. 

Visual impacts associated with wildlife fencing at shared-use traffic 
interchanges may include the introduction of new lateral fences (e.g., 
fences along the crossroad). 

The performance of shared-use interchanges should be evaluated and 
the results used to evaluate the utility and improve the effectiveness of 
future shared-use interchange conversions. 

3.5.2 Stoneman Lake Road TI (MP 306.3) 

The Stoneman Lake Road TI was initially considered for a shared-use 
wildlife/roadway grade separation. 

 

Photo 17. Existing Stoneman Lake Road culvert under I-17. 

The DCR recommends reconstruction of the TI, including new three-span 
bridges. 

During alternative development, this location was eliminated from 
consideration as a shared-use wildlife crossing for the following reasons: 

 The crash rate is very low in this area. 

 Stoneman Lake Road is projected to carry 330 cars/day in 2035—the 
highest volume interchange identified for a shared-use wildlife/ 
roadway crossing.  The relatively high traffic volume could discourage 
wildlife from using the crossing. 

3.5.3 Rocky Park TI (MP 315.6) 

The existing Rocky Park TI structures are a pair of single-span concrete 
bridges with vertical abutments.  The cross road opening is 25 feet wide 
and 15.5 feet tall.   

The DCR recommends that these bridges be replaced with new three-
span bridges having center spans of 50 feet and abutment foreslopes of 
2:1.  The total length for each bridge would be 110 feet.  The height 
would be a minimum of 16.5 feet above Rocky Park Road.  The proposed 
three-span structure concept is illustrated on Figure 3:  
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Figure 3 – Three-Span Bridge 

 

In order to provide a desirable shared-use wildlife/vehicle structure, two-
span structures with lengths of 140 feet would be constructed instead of 
110-foot-long three-span bridges.  This structure would feature a center 
pier; the roadway would be located within one side of the structure with 
the opposite side designated as the wildlife lane with a natural substrate.  
Vegetation near the pier would be included to shield the vehicle lane from 
the wildlife lane.  The two-span structure concept is shown on Figure 4. 

Figure 4 – Two-Span Bridge with Wildlife Lane 

 

Compared to a three-span bridge, the two-span bridge with wildlife lane 
requires 3,000 square feet of additional deck area and an increase in 
estimated cost of $800,000.  

The modifications would not impact visual quality or cultural sites. 

The estimated cost for this shared-use structure, including associated 
fencing, is $2,000,000. 

3.5.4 Schnebly Hill Road TI (MP 320.5) 

The suitability of this location as a shared-use crossing may be 
determined by monitoring the results of the current ADOT fencing project.  
Monitoring would begin when construction is complete. 

The DCR recommends that the existing Schnebly Hill Road TI bridges be 
replaced with new three-span bridges with center spans of 50 feet and 
abutment foreslopes of 2:1.  The structure lengths would be 110 feet.  
The vertical clearance would be a minimum of 16.5 feet above Schnebly 
Hill Road.   

Photo 18.  Schnebly Hill TI.  The existing structures are single-span 

concrete bridges with vertical abutments.  The cross road opening is 25 feet 

wide and 14 feet tall. 

In order to provide a desirable dual use wildlife/vehicle structure, two-
span structures with lengths of 140 feet would be constructed instead of 
three-span bridges.  The structures would feature a center pier; the 
roadway would be located within one side of the structure with the 
opposite side designated as the wildlife lane with a natural substrate.  
Vegetation near the pier would be included to shield the vehicle lane from 
the wildlife lane.   

The modifications would not impact visual quality or cultural sites. 

The estimated cost for this shared-use structure, including associated 
fencing, is $1,200,000. 

3.5.5 Willard Springs TI (MP 326.2) 

The Willard Springs TI was identified as a good candidate for a dual-use 
underpass.  The existing bridges provide sloping sides rather than vertical 
abutment walls. The TI is well lit and open in nature.  Fencing on both 
sides of I-17 is necessary for the dual-use aspect of this TI to function 
properly. 

The DCR recommends that the existing bridges be widened in like kind.  
Along with bridge widening, reconstruction of Willard Springs Road is 
recommended to improve vertical clearance.  The reconstruction would 
lower the cross road surface approximately two additional feet under the 
southbound structure. 

The modifications would not impact visual quality or cultural sites. 

Because of the openness of the existing structure, no improvements 
specific to wildlife are proposed.  The estimated cost for the fencing and 
escape measures is $1,300,000. 

 

Photo 19.  Willard Springs TI, looking west. 

3.5.6 Newman Park TI (MP 328.8) 

Newman Park is another location with a water/meadow feature 
associated with elk activity.     

The existing structures are single-span concrete bridges with vertical 
abutments.  The cross road opening is 25 feet wide and 14 feet tall.   

The DCR recommends that these bridges be replaced with new three-
span bridges with center spans of 50 feet and abutment foreslopes of 2:1.  
The total structure length for each bridge would be 110 feet.  The height 
would be a minimum of 16.5 feet above Newman Park Road.   

In order to provide a shared-use wildlife/vehicle structure, two-span 
structures with lengths of 140 feet would be constructed instead of 110-
foot-long three-span bridges.  The structures would have a center pier 
and the roadway would be located entirely within one side of the 
structure.  The opposite side would be designated as the wildlife lane and 
would feature a natural substrate.  Vegetation near the pier would be 
included to shield the vehicle lane from the wildlife lane.   

The improvements would not impact visual quality or cultural sites. 

The estimated cost for this shared-use structure, including associated 
fencing, is $2,100,000. 
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3.5.7 Kelly Canyon TI (MP 331.1) 

This location was evaluated as a candidate for a shared-use wildlife/traffic 
overcrossing structure but eliminated from further consideration during 
concept development.  It represents the only dual-use wildlife 
overcrossing alternative considered with this project. 

Photo 20. Kelly Canyon TI, looking southwest.   

The existing Kelly Canyon TI structure is a two-span steel bridge that 
carries Kelly Canyon Road over I-17.  The structure is 26 feet wide, 180 
feet long, and has 1.5:1 abutment foreslopes.  A wildlife crossing concept 
using the existing roadway bridge may not be successful because elk are 
not known to use long, narrow pathways like the existing bridge over I-17 
and the presence of vehicles would likely discourage them from using the 
crossing. 

A separate bridge exclusively for wildlife at this location would be less 
practical than a crossing located away from the interchange, where there 
is no vehicular traffic.   

This location would have negligible impact to visual quality and would not 
impact cultural sites. 

This location was eliminated from consideration as a wildlife crossing 
structure location for the following reasons: 

 It is not practical to construct a shared-use structure when other 
locations without traffic that would likely have better chances for 
success are nearby. 

 Other wildlife crossing structures are recommended at nearby MP 
330.3 (0.8 miles south) and MP 332.3 (1.2 miles north). 

 Tall and potentially solid fencing is desirable to keep animals on the 
bridge and unaware of the roadway below; this fencing would be a 
sight distance hazard to motorists and create a tunnel-like effect 
along the cross road. 

3.6 Evaluation Matrix 

The alternatives were screened for fatal flaws through an alternative 
comparison matrix.  Table 2 contains the evaluation matrix of the 
preliminary wildlife crossing concepts.   
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Table 2 – Wildlife Connectivity Structure Evaluation Matrix 

Existing Drainage/Structure 
Drainage/Structure Needs Based on  

Roadway Engineering 
Recommendations for Wildlife Crossings 
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o
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d

) 
Name/Location 
Characteristics 

Size Length 

DCR Cost 
 
 

New / Extension 

Proposed 
Structure 

Comments 

R
ec

o
m

m
en

d
ed

 
Lo

ca
ti

o
n

 

D
is

ta
n

ce
 t

o
 N

ex
t 

C
ro

ss
in

g 
(m

ile
) 

Additional Cost 
Priority 

Tier 

Existing 
 

 
 
 

Proposed 

Existing 
 

 
 
 

Ultimate 

New 
Right-of-

Way 

Wildlife fence, 
escape ramps, 
gates, cattle 

guard, old fence 
removal 

Wildlife 
structure, 

removals, guard 
rail, earthwork, 
retaining wall, 
landscaping. 

1 306.3 5581+00 Stoneman Lake  
Road TI 

25’x13’ Box 
 
 
 

3-span 
110’ (NB) 

3-span  
110’ (SB) 

130’ (Incl. 50’ 
Open Median) 
 

 
 

 
185’ (Incl. 50’ 

Open Median) 

$4,700,000 

Shared-Use TI 
Replace with 2-
span bridge; 
road on one side 
of center pier 
and wildlife lane 
on other 

After initially being identified as a 
potential wildlife crossing location, 
this site was eliminated from further 
consideration at the second field 
review 4-23-09 by AGFD due to the 
low strike data and unsuitability of 
the medium-volume interchange to 
handle elk passage. 

No - 

None - Not calculated. N/A 

2A 307.0 5620+00 
South of 
Rattlesnake 
Canyon 

N/A 
 
 
 
 
 
 

N/A 

N/A 
 
 
 
 
 
 

N/A 

None 

Overcrossing 
New Landscaped 
Bridge 

Width = 75’ 
Length = 112’ 
(NB) 100’ (SB) 

Clearance restriction for over-sized 
loads.   

Structures and fill areas would be 
visible in the NB and SB direction, 
disrupting distant views. NB would 
be more prominent.  No cultural 
sites. 

No - 

None $1,500,000 $5,600,000 N/A 

Total = $7,100,000 

2B 

SB 
307.1 

NB 
307.4 

SB 
5625+00 

NB 
5638+00 

Rattlesnake 
Canyon 

2-12’ Pipes 
 
 
 
 
 
 

2-12’ Pipes 

226’ (NB) 
274’ (SB) 
 
 
 
 

301’ (NB) 
299’ (SB) 

$400,000 

Undercrossing 
New arch 
culverts  above 
drainage floor 
Width = 48’ 
Height = 12’ 
Length = 205’ 
(NB) 180’ (SB) 

Large box culverts would be placed 
in the existing fill section, above 
the 12-foot pipes and away from 
the 10x10-foot box culverts. 

Bifurcated alignments and sloping 
terrain add to difficulty of 
construction.  

Potential to impact nearby 
archaeological site.  No visual 
impact or cultural sites. 

No - 

None $1,500,000 $9,000,000 N/A 

Total = $10,500,000 

2C 

SB 
307.2 

NB 
307.4 

SB 
5629+00 

NB 
5639+00 

Rattlesnake 
Canyon 

2-10’x10’ Boxes 
 
 
 
 
 
 

2-10’x10’ Boxes 

143’ (NB) 
63’ (SB) 
 
 
 
 

188’ (NB) 
109’ (SB) 

$400,000 

Undercrossing 
New single-span 
bridges above 
drainage floor 

Width = 40’ 
Height = 12’ 
Length = 75’ 
(NB) 63’ (SB) 

Single-span bridges would replace 
the 10x10-foot box culverts. 

Bifurcated alignments and sloping 
terrain add to difficulty of 
construction.  

Potential to impact nearby 
archaeological site.  No visual 
impact or cultural sites. 

 
- 

None $1,500,000 $4,900,000 2 

Total = $6,400,000 
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Table 2 – Wildlife Connectivity Structure Evaluation Matrix (Continued) 

Existing Drainage/Structure 
Drainage/Structure Needs Based on  

Roadway Engineering 
Recommendations for Wildlife Crossings 
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Name/Location 
Characteristics 

Size Length 

DCR Cost 
 
 

New / Extension  
 

Proposed 
Structure 

Comments 

R
ec

o
m

m
en

d
ed
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ca
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o
n

 

D
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o
 N
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t 

C
ro

ss
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g 
(m

ile
) 

Additional Cost 
Priority 

Tier 

Existing 
 

 
 
 

Proposed 

Existing 
 

 
 
 

Ultimate 

New 
Right-of-

Way 

Wildlife fence, 
escape ramps, 
gates, cattle 

guard, old fence 
removal 

Wildlife 
structure, 
removals, 
guard rail, 
earthwork, 

retaining wall, 
landscaping. 

3 SB 
309.8 5766+00 Wide Median 

N/A 
 
 
 
 

N/A 

N/A 
 
 
 
 

N/A 

None 

Overcrossing 
New Landscaped 
Bridge 
 
Width = 75’ 
Length = 100’ 

Clearance restriction for over-sized 
loads.   

Structure would be visible for only a 
short duration from the SB 
direction, may be more visible from 
NB direction.   

 
1.7 

53 acres 
(R/W needs 
will depend 
on width of 
fenced path  

through 
median) 

$1,500,000 $1,900,000 3 

3 NB 
310.2 

5785+00 Wide Median 

24” Pipe 
 
 
 
 

24” Pipe 

125’ 
 
 
 
 

140’ 

None 

Undercrossing 
New arch culvert 
 
Width = 48’ 
Height = 12’ 
Length = 120’ 

 $3,400,000 

Total = $6,800,000 

4 311.7 5868+00 Scenic Overlook 

None 
 
 
 
 
 

N/A 

None 
 
 
 
 
 

N/A 

None 

Overcrossing 
New Landscaped 
Bridge 
 
Width = 75’ 
Length = 240’ 

Blends into cut slope to the east, 
requires embankment fill to the 
west.  Clearance restriction for 
over-sized loads. 

Structure and fill would be visible 
from NB and SB lanes and disrupt 
distant views. No cultural sites. 

 
2.7 

None $1,300,000 $4,300,000 2 

Total = $5,700,000 

5 314.4 6010+00 Rocky Park 
Meadow 

None 
 
 
 
 
 

N/A 

None 
 
 
 
 
 

N/A 

None 

Overcrossing 
New Landscaped 
Bridge 
 
Width = 75’ 
Length = 270’ 

Partially fits into terrain; would 
require embankment fills up to 20 
feet.  Clearance restriction for over-
sized loads. 

Structure and fill would be visible 
from NB and SB lanes and disrupt 
distant views. No cultural sites. 

 
1.2 

0.5 acres $1,200,000 $5,300,000 1 

Total = $6,500,000 

6 315.6 6071+00 Rocky Park TI 

25’x15’ Box 
 
 

3-span 
110’ (NB) 

3-span  
110’ (SB) 

130’ (Incl. 50’ 
Open Median) 
 
 
 

150’ (Incl. 25’ 
Open Median) 

$4,300,000 

Shared-Use TI 
Replace with 2-
span bridge; 
road on one side 
of center pier 
and wildlife lane 
on other 

Shared-use TI concept used with 
low-volume cross road.  Dual cattle 
guards required on ramps. 

No visual impact or impact to 
cultural sites.  

1.4 

None $1,200,000 $800,000 1 

Total = $2,000,000 
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Table 2 – Wildlife Connectivity Structure Evaluation Matrix (Continued) 

Existing Drainage/Structure 
Drainage/Structure Needs Based on  

Roadway Engineering 
Recommendations for Wildlife Crossings 
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Name/Location 
Characteristics 

Size Length 

DCR Cost 
 
 

New / Extension  
 

Proposed 
Structure 

Comments 

R
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d
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o
n
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o
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C
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Additional Cost 
Priority 

Tier 

Existing 
 

 
 
 

Proposed 

Existing 
 

 
 
 

Ultimate 

New 
Right-of-

Way 

Wildlife fence, 
escape ramps, 
gates, cattle 

guard, old fence 
removal 

Wildlife 
structure, 
removals, 
guard rail, 
earthwork, 

retaining wall, 
landscaping. 

7 317.0 6160+00 Woods Canyon 

3-span 
178’ (NB) 
3-span 
186’ (SB) 
 
 

3-span  
190’ (NB) 

3-span  
186’ (SB)  

130’ (Incl. 50’ 
Open Median) 
 
 
 
 
 
 

150’ (Incl. 25’ 
Open Median) 

$5,200,000 

Undercrossing 
per DCR 

Reconstruct NB bridge; widen SB 
bridge.  No change to wildlife path. 

 

 
2.2 

Included 
in DCR 

$500,000 None No Sub-
stantial 
Change 

to 
Existing 

Structure 

Total = $500,000 

8A 

319.2 6276+50 Skeleton Park 

8’x9’ Box 
 
 
 
 
 
 
 
 
 
 
 

8’x9’ Box 
+ 78” Pipe 

169’ 
 
 
 
 
 
 
 
 
 
 
 
 

215’ 

$200,000 

Undercrossing 
Replace with 
arch culvert 

Width = 48’ 
Height = 12’ 
Length = 210’ 

Mainline profile would need to be 
raised approximately 8 feet to 
accommodate larger culvert. 

No visual impact or impact to 
cultural sites. 

No 

1.3 

None $100,000 $4,800,000 N/A 

Total = $4,900,000 

8B 

Undercrossing 
Replace with 
single-span 
bridges 

Width = 40’ 
Height = 12’ 
Length = 63’ 
(NB) 63’ (SB) 

Mainline profile would need to be 
raised approximately 10 feet to 
accommodate bridge. 

No visual impact or impact to 
cultural sites. 

 

None $100,000 $4,300,000 1 

Total = $4,400,000 

9 320.5 6344+00 Schnebly Hill 
Road TI 

25’x14’ Box 
 
 
 

3-span 
110’ (NB) 

3-span  
110’ (SB) 

130’ (Incl. 50’ 
Open Median) 
 
 
 
 
 

150’ (Incl. 25’ 
Open Median) 

$4,300,000 

Shared-Use TI 
Replace with 2-
span bridges; 
road on one side 
of center pier 
and wildlife lane 
on other 

Shared-use TI concept used with 
low-volume cross road.  Dual cattle 
guards required on ramps. 

No visual impact or impact to 
cultural sites. 

 
1.5 

None $400,000 $800,000 3 

Total = $1,200,000 
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Table 2 – Wildlife Connectivity Structure Evaluation Matrix (Continued) 

Existing Drainage/Structure 
Drainage/Structure Needs Based on  

Roadway Engineering 
Recommendations for Wildlife Crossings 
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o
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A
p

p
ro
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) 
Name/Location 
Characteristics 

Size Length 

DCR Cost 
 
 

New / Extension  
 

Proposed 
Structure 

Comments 

R
ec

o
m

m
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d
ed

 
Lo

ca
ti

o
n

 

D
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n
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 t

o
 N
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t 

C
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ss
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g 
(m

ile
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Additional Cost 
Priority 

Tier 

Existing 
 

 
 
 

Proposed 

Existing 
 

 
 
 

Ultimate 

New 
Right-of-

Way 

Wildlife fence, 
escape ramps, 
gates, cattle 

guard, old fence 
removal 

Wildlife 
structure, 
removals, 
guard rail, 
earthwork, 

retaining wall, 
landscaping. 

10 322.0 6425+00 Munds Canyon 

3-span  
383’ (NB) 
3-span  
323’ (SB) 

3-span  
383’ (NB) 

3-span  
323’ (SB) 

190’ (Incl. 100’ 
Open Median) 
 
 
 

 

220’ (Incl. 75’ 
Open Median) 

$4,900,000 

Undercrossing 
Fence to Existing 
Bridge 

No visual impact or impact to 
cultural sites.  Minimal Section 404 
impact. 

 
2.4 

None $500,000 None No Sub-
stantial 
Change 

to 
Existing 

Structure 

Total = $500,000 

11 323.4 6498+00 Munds Wash 

2-10’x10’ Box 
 
 
 
 
 
 
 

2-10’x10’ Box 
+ 3-10’x8’ Box 

212’ 
 
 
 
 
 
 
 
 

255’ 

$1,000,000 

Undercrossing 
Replace existing 
structure with 
concrete arch 
culvert. 

Span = 48’ 
Rise = 12’ 
Length = 210’ 

Crossing sited in developed area; 
AGFD would prefer another location 
but could accept this one if a better 
location is not identified. 

Mainline profile would need to be 
raised approximately 5 feet to 
accommodate crossing structure. 

Shared drainage culvert. 

No visual impact or cultural sites.  
Section 404 impacts are anticipated. 

No - 

None Since this 
location was not 
recommended, 

the cost for 
fencing was 
assigned to 

adjacent 
recommended 

locations. 

$4,600,000 N/A 

Total = $4,600,000  
(Does not include fencing) 

12 324.4 6548+00 Munds Ranch 
Road 

15’x15’ Box 
 
 

1-span 
Bridges  

NB & SB 
22’ x 14.5’ 

178’ 

 
 
 
 

175’ (Incl. 50’ 
Open Median) 

$2,900,000 

Undercrossing 
Match DCR 
Dimensions 

AGFD preferred this location over 
Munds Wash. 

No visual impact or impact to 
cultural sites. 

 
1.9 

None $1,700,000 None 1 

Total = $1,700,000 

13 326.3 6646+00 Willard Springs 
TI 

3-span   
107’ 
 
 
 

3-span 
107’ 

130’ (Incl. 50’ 
Open Median) 
 
 
 

63’ (NB) 
63’ (SB) 

$1,300,000 

Shared-Use TI Existing structure to be widened, 
resulting in shared-use TI with 
wildlife and traffic sharing the 
existing roadway.  Double cattle 
guards required on ramps. 

No visual impact or impact to 
cultural sites. 

 
1.1 

None $1,300,000 None No Sub-
stantial 
Change 

to 
Existing 

Structure 

Total = $1,300,000 
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Table 2 – Wildlife Connectivity Structure Evaluation Matrix (Continued) 

Existing Drainage/Structure 
Drainage/Structure Needs Based on  

Roadway Engineering 
Recommendations for Wildlife Crossings 
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Name/Location 
Characteristics 

Size Length 

DCR Cost 
 
 

New / Extension  
 

Proposed 
Structure 

Comments 
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Additional Cost 
Priority 

Tier 

Existing 
 

 
 
 

Proposed 

Existing 
 

 
 
 

Ultimate 

New 
Right-of-

Way 

Wildlife fence, 
escape ramps, 
gates, cattle 

guard, old fence 
removal 

Wildlife 
structure, 
removals, 
guard rail, 
earthwork, 

retaining wall, 
landscaping. 

14 327.4 6706+50 Willard Springs 
Meadow  

None 
 
 
 
 
 
 
 
 

N/A 

None 
 
 
 
 
 
 
 
 

N/A 

None 

Overcrossing 
New Landscaped 
Bridge 
 
Width = 75’ 
Length = 265’ 

Blends into hillside to the west, 
requires embankment fill to the 
east.  Location selected to balance 
embankment needs with proximity 
of prime meadow habitat to the 
north. 

Clearance restriction for over-sized 
loads. 

Structure would disrupt NB views of 
San Francisco Peaks; fill slopes 
would blend into adjacent forested 
terrain. No cultural sites. 

 
1.4 

0.2 acres $800,000 $4,700,000 1 

Total = $5,500,000 

15 328.8 6780+00 Newman Park TI 

25’x14’ Box 
 
 
 
 
 

3-span 
110’ (NB) 

3-span  
110’ (SB) 

130’ (Incl. 50’ 
Open Median) 
 
 
 
 
 
 

150’ (Incl. 25’ 
Open Median) 

$4,300,000 

Shared-Use TI 
Replace with 2-
span bridge; 
road on one side 
of center pier 
and wildlife lane 
on other 

No visual impact or impact to 
cultural sites. 

 
1.5 

None $1,300,000 $800,000 2 

Total = $2,100,000 

16 330.3 6862+50 James Canyon 
Culvert 

2-10’x8’ Box 
 
 
 
 
 
 
 

2-10’x8’ Box 

237’ 
 
 
 
 
 
 
 

334’ 

$200,000 

Undercrossing 
Replace with 
single-span 
bridges 
 
Width = 40’ 
Height = 14’ 
Length = 63’ 
(NB) 63’ (SB) 

Existing box culvert to remain for 
drainage.  Wildlife path would be 
above existing drainage box culvert. 

No visual impact or impact to 
cultural sites. 

 
2.8 

None $1,000,000 $3,600,000 2 

Total = $4,600,000 
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Table 2 – Wildlife Connectivity Structure Evaluation Matrix (Continued) 

Existing Drainage/Structure 
Drainage/Structure Needs Based on  

Roadway Engineering 
Recommendations for Wildlife Crossings 

P
o

te
n

ti
al

 W
ild

lif
e 

C
ro

ss
in

g 
N

u
m

b
er

 

M
ile

p
o

st
 

A
p

p
ro

xi
m

at
e 

St
at

io
n

 
(N

o
rt

h
b

o
u

n
d

) 
Name/Location 
Characteristics 

Size Length 

DCR Cost 
 
 

New / Extension  
 

Proposed 
Structure 

Comments 
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Additional Cost 
Priority 

Tier 

Existing 
 

 
 
 

Proposed 

Existing 
 

 
 
 

Ultimate 

New 
Right-of-

Way 

Wildlife fence, 
escape ramps, 
gates, cattle 

guard, old fence 
removal 

Wildlife 
structure, 
removals, 
guard rail, 
earthwork, 

retaining wall, 
landscaping. 

17 331.1 6904+00 Kelly Canyon TI 

Two-span  
26’ 
 
 
 
 
 
 
 

2-span 
26’ 

180’ 
 
 
 
 
 
 
 
 
 

180’ 

None 

Shared-Use TI 
 
Width = 26’ 
Length = 180’ 

This location would require that 
wildlife and vehicles share a narrow 
bridge or add a new structure 
parallel to the road structure. 

Placement of a wildlife overcrossing 
structure inside a TI is undesirable 
due to large cost associated with 
structure elements that could 
otherwise be located away from 
traffic. 

Negligible visual impact.  No cultural 
sites. 

No - 

None Since this 
location was not 
recommended, 

the cost for 
fencing was 
assigned to 

adjacent 
recommended 

locations. 

$4,900,000 N/A 

Total = $4,900,000 
(Does not include fencing) 

18 332.3 6967+50 Kelly Canyon 
Culvert 

84” Pipe 
 
 
 
 
 
 
 

84” Pipe 
+ 78” PIpe 

266’ 
 
 
 
 
 
 
 
 

310’ 

$200,000 

Undercrossing 
Replace culvert 
with single-span 
bridges 
 
Width = 10’ 
Height = 15’ 
Length = 63’ 
(NB) 63’ (SB) 

New bridges would replace the 
existing drainage culvert and serve 
dual purpose.  

Wildlife bench in abutment 
foreslope. 

No visual impact or impact to 
cultural sites. 

D
ue

 to
 c

lo
se

 p
ro

xi
m

it
y,

 o
nl

y 
 

o
ne

 o
f t

he
se

 is
 r

ec
o

m
m

en
de

d.
 

- 

None $1,600,000 $3,800,000 N/A 

Total = $5,400,000 

19 333.1 7010+00 South of 
Kachina Village 

None 
 
 
 
 
 
 
 
 
 
 

N/A 

None 
 
 
 
 
 
 
 
 
 
 

N/A 

None 

Overcrossing 
New Landscaped 
Bridge 
 
Width = 75’ 
Length = 280’ 

Overcrossing fits well into existing 
terrain, requiring minimal terrain 
modifications at each end. 

Clearance restriction for over-sized 
loads.  

Structure would be visible for short 
distances from each travel direction, 
compared to other overcrossings. 
Approach slope visibility would be 
minimal.  

No impact to cultural sites. 

3.0 

None $1,600,000 
(repeat of #18) 

$4,900,000 2 

Total = $6,500,000 
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Table 2 – Wildlife Connectivity Structure Evaluation Matrix (Continued) 

Existing Drainage/Structure 
Drainage/Structure Needs Based on  

Roadway Engineering 
Recommendations for Wildlife Crossings 
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Name/Location 
Characteristics 

Size Length 

DCR Cost 
 
 

New / Extension  
 

Proposed 
Structure 

Comments 
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Additional Cost 
Priority 

Tier 

Existing 
 

 
 
 

Proposed 

Existing 
 

 
 
 

Ultimate 

New 
Right-of-

Way 

Wildlife fence, 
escape ramps, 
gates, cattle 

guard, old fence 
removal 

Wildlife 
structure, 
removals, 
guard rail, 
earthwork, 

retaining wall, 
landscaping. 

20 334.3 7072+50 Pumphouse 
Wash 

3-10’x8’ Box 
 
 
 
 
 
 
 
 

3-10’x12’ Box 
+ 3-10’x10’ Box 

200’ 
 
 
 
 
 
 
 
 
 

220’ 

$800,000 

N/A After initially being identified as a 
potential wildlife crossing location, 
this site was eliminated from further 
consideration at the second field 
review 4-23-09 by AGFD due to the 
existing and ongoing developments 
in the area that are anticipated to 
reduce the suitability of the area as 
elk habitat. 

No - 

None - None N/A 

21 336.1 7165+00 Old Munds 
Highway 

15’x15’ Box 
 
 
 
 
 

1-span  
Bridges  

NB & SB 
30’ x 14.5’ 

178’ 
 
 
 
 
 
 
 

175’ (Incl. 50’ 
Open Median) 

$3,100,000 

Undercrossing 
Match DCR 
dimensions 

Coconino County requested 
replacement of the existing 15x15-
foot box culvert to provide two 
lanes of traffic on Old Munds 
Highway. 

No visual impact. 
 

- 

None $2,100,000 None 3 

Total = $2,100,000 

 
Notes: Length = distance that wildlife is required to travel to cross the roadway. 

 Wildlife fencing elements and unit costs are as follows:  game fence=$20/linear foot; jumpouts/escape ramps=$15,000/each (1 every 0.5 mile plus 4 at each crossing); access gate=$4,000 (1 every mile of game fence); dual cattle guards at TI ramps. 

 The cost for each segment of wildlife fencing, including escape measures, was assigned to each wildlife crossing structure cost estimate based on a prorated length from the midpoint to the previous and following structures.   
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3.7 Preliminary Recommendation 

Of the locations identified for wildlife connectivity structures, 16 are 
recommended for inclusion as part of the I-17 improvements. Figure 5 on 
pages 21-23 reflects the preliminary recommendations for wildlife 
crossings. 

 

4.0 Implementation 

4.1 Introduction 

This feasibility evaluation was prepared under the premise that potential 
wildlife crossing structures would be constructed with the Preferred 
Alternative.  Accordingly, the implementation strategy of the roadway 
improvements would likely be the basis for the implementation of the 
wildlife crossing structures.   

Funding availability is unknown for all wildlife crossing structures. 

This report does not constitute a commitment that ADOT will construct 
any of the recommended wildlife crossing structures; rather, it is intended 
to make preliminary recommendations and provide ADOT, FHWA, CNF, 
AFGD, and others technical information on the engineering, 
environmental, cost, and right-of-way impacts of potential wildlife crossing 
structures.  This report does not address the feasibility of wildlife crossing 
structures as standalone projects. 

4.2 Monitoring 

Monitoring usage of wildlife crossing structures provides biologists and 
engineers with information to evaluate their effectiveness and improve 
future designs.  Monitoring can occur directly through visual observation 
or indirectly through data collection and interpretation.  Indirect monitoring 
methods include studying elk movement using GPS collar data or 
evaluating post-construction wildlife-vehicle crash statistics. 

Visual monitoring could consist of video surveillance cameras at each 
wildlife crossing structure integrated with sensors that trigger recording 
when an animal approaches a structure.  Cameras could also be used 

when wildlife are not present to identify obstructed paths or use by off-
highway vehicles.  Since power is unavailable at most locations, camera 
systems would likely require isolated solar power stations. 

A wildlife monitoring plan should be included with the wildlife crossing 
structures in this project.  The details of the plan should be developed in 
conjunction with the final design of each wildlife structure to incorporate 
the latest available lessons learned from other monitoring plans. 

4.3 Implementation Priorities 

The following list is a preliminary summary of the recommended wildlife 
crossing priorities, although priorities will likely be set by I-17 project 
implementation and funding availability.  

Tier 1 Priorities 

These structures are considered the highest priority for implementation.  
Their locations represent areas with high wildlife-vehicle crash rates or 
greatest support by the project team.  Tier 1 priorities include the following 
locations: 

 Rocky Park Meadow (MP 314.2) 

 Rocky Park TI (MP 315.6) 

 Skeleton Park (MP 319.2) 

 Munds Ranch Road (MP 324.4) 

 Willard Springs Meadow (MP 327.4) 

Tier 2 Priorities 

These structures are considered a medium priority for implementation.  
Their locations represent areas with moderate wildlife-vehicle crash rates 
or moderate support by the project team.  Tier 2 includes the following 
locations: 

 Rattlesnake Canyon (MP 307.0) 

 Southbound Scenic Overlook (MP 311.7) 

 Newman Park TI (MP 328.8) 

 James Canyon Culvert (MP 330.3) 

 South of Kachina Village (MP 333.3) 

Tier 3 Priorities 

These structures are considered the lowest priority for implementation.  
Their locations represent areas with relatively low wildlife-vehicle crash 
rates.  Tier 3 includes the following locations: 

 Wide Median (SB MP 309.8, NB MP 310.2) 

 Schnebly Hill Road TI (MP 320.5) 

 Old Munds Highway (MP 336.1) 

No Substantial Changes to Existing Structures 

These structures already serve as wildlife crossings and will be retained. 

 Woods Canyon Bridge (MP 317.0) 

 Munds Canyon Bridge (MP 322.0) 

 Willard Springs TI (MP 326.2) 

5.0 Conclusion 

The alternatives for wildlife crossing structures presented in this report are 
conceptual in nature.  This document is intended to provide an initial 
evaluation of the feasibility of incorporating wildlife crossing structures into 
the I-17, Jct. SR 179 to I-40, Preferred Alternative as a means to reduce 
the number of wildlife-vehicle crashes and improve wildlife connectivity. 

This report is intended to make preliminary recommendations and 
provide ADOT, FHWA, CNF, AFGD, and others technical information on 
the engineering, environmental, cost, and right-of-way impacts of 
potential wildlife crossing structures.   

Ongoing industry research may provide important information on wildlife 
movements and crashes that can be used during final design to further 
evaluate final structure locations and types. 

A Wildlife Technical Advisory Committee (WTAC), including 
representatives of ADOT, FHWA, AGFD, and USFS and other 
stakeholders, should guide the final design of wildlife crossing structures 
on I-17.  The recommendations herein are intended to be adaptable to 
potential changes in mitigation techniques and means while preserving 
ADOT's commitment to the WTAC goals and objectives.  The WTAC 
should update these initial concepts as appropriate to optimize their 
predicted effectiveness and share up-to-date comprehensive design 
guidance to improve the likelihood that a structure will be successful. 

The analysis should be updated based on future conditions.  Locations 
that were eliminated in this study may be reconsidered if conditions 
become more favorable.  The locations studied in this document may not 
be the only candidates for wildlife crossing structures. 
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Figure 5 – Preliminary Recommended Wildlife Crossing Locations (1 of 3) 
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Figure 5 – Preliminary Recommended Wildlife Crossing Locations (2 of 3) 
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Figure 5 – Preliminary Recommended Wildlife Crossing Locations (3 of 3) 

 



 

  

 

 

 

 

APPENDIX W1 

WILDLIFE CRASH DATA 

 
1. ADOT Crash Data (2001-2006) 

2. AGFD Crash Data (1989-2003) 
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ADOT Crash Data 

Wildlife Crashes 

Crashes involving wildlife have been identified by ADOT as an area of concern within the study section. 
Therefore crashes with Wild Animal/Game were sorted and grouped for more detailed analysis in the Preliminary 
Traffic Report (2007) prepared for the IDCR. The data spanned a period from March 2001 to February 2006. 

The ADOT Statewide Crash Database does not contain information regarding type of animal; therefore, the 
database may include crashes involving javelina, turkey, or other small game, in addition to deer or elk. 
Additionally, not all animal/vehicle crashes are reported and therefore would not be recorded in the Statewide 
Crash Database. The ADOT Northern Region Traffic Engineering office maintains a separate database which 
tracks dead animals found along the side of the road. This database contains information regarding type of 
animal.  No attempt was made to compare or reconcile the two databases as part of the analysis presented 
herein.  

Table A1 shows the severity of crashes with Wildlife/Game. Approximately 79% of crashes with wildlife in the 
northbound direction did not result in injury to the motorist. Approximately 80% of crashes with wildlife in the 
southbound direction are No Injury type crashes. There were no fatalities associated with crashes with wildlife 
within the study section during the five-year evaluation period.   

Table A1 – Number of Wild Animal Crashes by Severity 

WILD ANIMAL/GAME 
CRASHES-BY 

SEVERITY 

MAR-01 
 TO 

FEB-02 

MAR-02 
TO 

FEB-03 

MAR-03 
TO 

FEB-04 

MAR-04 
TO 

FEB-05 

MAR-05 
TO 

FEB-06 
YEARLY 

AVG  

YEARLY 
AVG 

PERCENT 

Northbound          

Fatal 0 0 0 0 0 0.0 0.00 

Incapacitating Injury 0 0 0 0 0 0.0 0.00 

Non-Incapacitating 
Injury 

8 6 2 6 3 5.0 14.20 

Possible Injury 3 5 2 0 0 2.0 5.68 

No Injury  38 52 17 19 14 28.0 79.55 

Unknown 0 0 0 1 0 0.2 0.57 

Northbound  Total 49 63 21 26 17 35.2 100% 

Southbound        

Fatal 0 0 0 0 0 0.0 0.00 

Incapacitating Injury 0 1 0 0 0 0.2 0.59 

Non-Incapacitating 
Injury 

2 4 3 6 1 3.2 9.41 

Possible Injury 2 7 2 2 1 2.8 8.24 

No injury 32 53 20 21 11 27.4 80.59 

Unknown 0 1 0 0 1 0.4 1.18 

Southbound Total 36 66 25 29 14 34.0 100% 

Table A2 shows the number of crashes with Wild Animal/Game aggregated per mile for the study section.  
Approximately 51% of the Wild Animal/Game crashes occurred in the northbound direction and 49% occurred in 
the southbound direction.  

Table A2 – Number of Wild Animal Crashes by Milepost 

WILD ANIMAL/GAME 
CRASHES-BY 

MILEPOST 

MAR-01 
 TO 

FEB-02 

MAR-02 
TO 

FEB-03 

MAR-03 
TO 

FEB-04 

MAR-04 
TO 

FEB-05 

MAR-05 
TO 

FEB-06 
YEARLY 

AVG  

YEARLY 
AVG 

PERCENT 

Northbound          

299 0 1 0 0 0 0.2 0.57 

300 0 0 0 1 0 0.2 0.57 

301 0 0 0 0 0 0 0.00 

302 1 0 0 1 0 0.4 1.14 

303 0 0 0 1 0 0.2 0.57 

304 0 0 1 0 0 0.2 0.57 

305 1 0 0 0 0 0.2 0.57 

306 0 0 0 0 0 0 0.00 

307 0 0 0 0 0 0 0.00 

308 0 0 0 0 0 0 0.00 

309 0 0 0 0 0 0 0.00 

310 0 1 1 0 0 0.4 1.14 

311 6 2 2 1 1 2.4 6.82 

312 0 0 0 1 0 0.2 0.57 

313 1 0 0 0 0 0.2 0.57 

314 0 0 0 2 1 0.6 1.70 

315 5 2 1 1 0 1.8 5.11 

316 1 2 1 0 0 0.8 2.27 

317 0 1 1 1 1 0.8 2.27 

318 1 0 0 0 0 0.2 0.57 

319 0 4 2 0 1 1.4 3.98 

320 4 3 1 1 4 2.6 7.39 

321 1 4 0 4 2 2.2 6.25 

322 2 3 1 1 0 1.4 3.98 

323 2 6 0 0 0 1.6 4.55 

324 2 3 0 2 0 1.4 3.98 

325 0 0 1 1 1 0.6 1.70 

326 0 1 0 0 0 0.2 0.57 
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WILD ANIMAL/GAME 
CRASHES-BY 

MILEPOST 

MAR-01 
 TO 

FEB-02 

MAR-02 
TO 

FEB-03 

MAR-03 
TO 

FEB-04 

MAR-04 
TO 

FEB-05 

MAR-05 
TO 

FEB-06 
YEARLY 

AVG  

YEARLY 
AVG 

PERCENT 

327 3 1 0 1 2 1.4 3.98 

328 1 3 0 0 1 1 2.84 

329 3 0 1 1 0 1 2.84 

330 1 2 1 1 0 1 2.84 

331 2 1 0 1 0 0.8 2.27 

332 0 0 0 0 0 0 0.00 

333 1 1 1 0 0 0.6 1.70 

334 3 7 1 3 1 3 8.52 

335 1 3 0 1 0 1 2.84 

336 2 4 4 0 1 2.2 6.25 

337 2 4 0 0 0 1.2 3.41 

338 3 2 1 0 1 1.4 3.98 

339 0 2 0 0 0 0.4 1.14 

340 0 0 0 0 0 0 0.00 

Northbound Total 49 63 21 26 17 35.2 100% 

Southbound          

299 0 0 0 0 0 0 0.00 

300 0 0 0 0 1 0.2 0.59 

301 0 1 0 0 0 0.2 0.59 

302 0 0 0 0 0 0 0.00 

303 0 3 0 0 0 0.6 1.76 

304 0 1 0 0 0 0.2 0.59 

305 0 0 1 0 0 0.2 0.59 

306 0 0 0 0 0 0 0.00 

307 0 1 1 0 0 0.4 1.18 

308 0 0 0 0 0 0 0.00 

309 1 0 0 1 1 0.6 1.76 

310 1 4 1 0 1 1.4 4.12 

311 0 1 1 1 0 0.6 1.76 

312 6 1 0 1 0 1.6 4.71 

313 4 1 1 0 0 1.2 3.53 

314 2 6 2 1 1 2.4 7.06 

WILD ANIMAL/GAME 
CRASHES-BY 

MILEPOST 

MAR-01 
 TO 

FEB-02 

MAR-02 
TO 

FEB-03 

MAR-03 
TO 

FEB-04 

MAR-04 
TO 

FEB-05 

MAR-05 
TO 

FEB-06 
YEARLY 

AVG  

YEARLY 
AVG 

PERCENT 

315 0 1 3 2 0 1.2 3.53 

316 1 0 1 4 1 1.4 4.12 

317 3 3 0 2 1 1.8 5.29 

318 1 2 0 2 0 1 2.94 

319 0 3 1 0 0 0.8 2.35 

320 2 5 0 0 1 1.6 4.71 

321 3 2 1 0 1 1.4 4.12 

322 0 2 0 1 0 0.6 1.76 

323 2 5 1 0 0 1.6 4.71 

324 1 8 0 3 1 2.6 7.65 

325 1 1 0 0 0 0.4 1.18 

326 0 0 0 1 0 0.2 0.59 

327 1 1 1 0 0 0.6 1.76 

328 1 0 2 3 0 1.2 3.53 

329 2 1 2 1 3 1.8 5.29 

330 0 0 0 2 0 0.4 1.18 

331 1 0 0 0 0 0.2 0.59 

332 0 2 1 0 0 0.6 1.76 

333 0 2 1 0 1 0.8 2.35 

334 1 2 3 2 0 1.6 4.71 

335 0 2 1 0 0 0.6 1.76 

336 2 1 0 1 1 1 2.94 

337 0 2 0 1 0 0.6 1.76 

338 0 2 0 0 0 0.4 1.18 

339 0 0 0 0 0 0 0.00 

340 0 0 0 0 0 0 0.00 

Southbound Total 36 66 25 29 14 34 100% 

        

 

Figure A1 shows the number of crashes with Wild Animal/Game aggregated per mile for the study section.  
Approximately 51% of the Wild Animal/Game crashes in the northbound direction between MP 310 and MP 324 
and 62% of the Wild Animal/Game crashes in the southbound direction occur between MP 310 and MP 324.   
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Figure A1 – Wild Animal Crashes By Location 
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Wildlife crashes were sorted by Time of Year. The results are shown in graphically in Figures A2 and A3. The 
data indicates that crashes with Wild Animals/Game generally peak in late spring/early summer. 

Figure A2 – Total Number of NB Wild Animal Crashes by Month 

 

Figure A3 – Total Number of SB Wild Animal Crashes by Month 

 

 

AGFD Crash Data 

Apart from the crash data collected and evaluated on behalf of ADOT in the Preliminary Traffic Report (2007), 
AGFD prepared an independent assessment of crashes using other available crash data.  The AGFD data 
includes a longer reporting period between 1989 and 2003.   

Figure A4 shows AGFD’s graph of AGFD and ADOT data. 

 

Figure A4 – AGFD Crash Data 
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In addition to Figure A4, AGFD data was presented to the study team during the concept development process 
though the following exhibits.   

Figure A5 – AGFD Crash Data 

 

Figure A6 – AGFD Crash Data 

 



 

 

 

 

 

 

APPENDIX W2 

WILDLIFE CROSSING STRUCTURE ALTERNATIVES – CONCEPT LEVEL EXHIBITS 
 

1.  Recommended Wildlife Crossing Structures 

2. Wildlife Crossing Structures Not Recommended 
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2:1 Side Slopes

2:1 Side Slopes

NOT RECOMMENDED



 

 

 

 

 

 

 

APPENDIX W3 

WILDLIFE CROSSING STRUCTURE ALTERNATIVES – CONCEPT LEVEL COST ESTIMATES



 

STANLEY CONSULTANTS, INC.            W3-1                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



 

STANLEY CONSULTANTS, INC.            W3-2                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



 

STANLEY CONSULTANTS, INC.            W3-3                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



 

STANLEY CONSULTANTS, INC.            W3-4                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



 

STANLEY CONSULTANTS, INC.            W3-5                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



 

STANLEY CONSULTANTS, INC.            W3-6                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



 

STANLEY CONSULTANTS, INC.            W3-7                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



 

STANLEY CONSULTANTS, INC.            W3-8                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 

 



 

  

 
 

 

 

APPENDIX W4 

PROJECT CORRESPONDENCE, FIELD REVIEW AND TEAM MEETING MINUTES 
 

1. Recommendations for Wildlife Crossing Structures and Fencing, AGFD, August 3, 2007 

2.  Field Review Meeting December 18, 2007 

3. TAC Meeting April 21, 2008 

4. Field Review Meeting April 23, 2009 

5. TAC Meeting March 17, 2010 

6. TAC Meeting June 1, 2011 

7. Field Review Meeting June 28, 2011 



 

STANLEY CONSULTANTS, INC.            W4-1                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

  



 

STANLEY CONSULTANTS, INC.            W4-2                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

  



 

STANLEY CONSULTANTS, INC.            W4-3                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

      



  

STANLEY CONSULTANTS, INC.            W4-4                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



  

STANLEY CONSULTANTS, INC.            W4-5                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  



  

STANLEY CONSULTANTS, INC.            W4-6                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  



  

STANLEY CONSULTANTS, INC.            W4-7                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  



  

STANLEY CONSULTANTS, INC.            W4-8                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  



  

STANLEY CONSULTANTS, INC.            W4-9                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

                            

 



  

STANLEY CONSULTANTS, INC.            W4-10                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

                         



  

STANLEY CONSULTANTS, INC.            W4-11                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 



  

STANLEY CONSULTANTS, INC.            W4-12                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  



  

STANLEY CONSULTANTS, INC.            W4-13                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  



  

STANLEY CONSULTANTS, INC.            W4-14                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

  



  

STANLEY CONSULTANTS, INC.            W4-15                                    I-17, JCT. SR 179 TO I-40 

 WILDLIFE ACCIDENT REDUCTION REPORT  

 


